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Este artigo examina o papel da infra-estrutura no crescimento econômico de longo prazo.
Há duas seções: a primeira aborda o papel teórico dos gastos do governo nos modelos de
crescimento, e a segunda provê alguns exemplos da participação do setor privado em
investimentos de infra-estrutura. Com base num modelo simples de crescimento endógeno,
concluímos que não obstante os grandes benefícios dos investimentos em infra-estrutura, é
fundamental encontrar-se o processo adequado de financiamento desses investimentos.
Dado que o desenvolvimento e a manutenção da infra-estrutura continuará a ser
fundamental ao crescimento sustentado das economias em desenvolvimento, enfatizamos as
lições sobre o financiamento bem como as advertências quanto à participação privada. Tais
ensinamentos são importantes para a implementação dos mecanismos inovadores ora em uso
em investimentos de infra-estrutura.
ABSTRACT
This paper examines the role of infrastructure in long run economic growth.  The paper
consists of two sections, the first concentrates on the theoretical role of government
spending in models of growth and the second details examples of private participation in
infrastructure development. Using a simple endogenous growth model we find that while the
hypothesized benefits of infrastructure expenditures may be large they require care in
matching appropriate financing. As the development and maintenance of infrastructure will
continue to be pivotal to the long term success of growing economies, we emphasize the
lessons on financing and the caveats of private participation to those who are exploring
innovative mechanisms for infrastructure design.1. In tro duction
This pap er surveys the literature on infrastructure and economic dev elopmen t and
discusses sev eral examples of priv ate pro vision of infrastructure. The ￿rst section
of the pap er presen ts theoretical argumen ts for the role of go v ernmen ti n v estmen t
exp enditures in long run economic gro wth. The second section discusses some
of the empirical literature on the evidence for a p ositiv e relationship b et w een
infrastructure lev els and gro wth rates. The ￿nal section presen ts examples of
joint public/priv ate participation in infrastructure pro ject around the w orld.
2. Gro wth Theory
In the past decade there has b een an explosion in the literature on economic
gro wth. Spark ed by pap ers by Romer(1986) and Lucas (1988), b oth theoretical
and empirical economists ha ve renew ed their in terest in the sources of long-run
economic gro wth. On the theoretical side, w ork has pro ceeded in sev eral direc-
tions. Initially , pap ers concen trated on pro viding w ork able mathematical solutions
to gro wth mo dels with constan t or increasing returns to accum ulated factors such
as physical capital. How ever, mere assertions of increasing returns to scale w ere
not satisfactory , b oth b ecause of a lac k of supp orting micro economic empirical ev-
idence and b ecause of the blac k b o x nature of the theory .H o w ever, the literature
matured quic kly and separate strands emerged: one fo cussed on issues such as
R&D and tec hnological sources of gro wth and another concen trated on the mec h-
anisms for low income/lo w tec hnology coun tries to achiev e sustained high gro wth
rates.
1
These tw o branc hes of the gro wth literature e￿ectiv ely serv e to analyze tw o
distinct sets of coun tries. The former with its fo cus on the sources of tec hnological
1
This dichotom y is by no means the only ,o r e v en accepted, classi￿cation of the new gro wth
theory.H o w ever, for the purp oses of this pro ject it will serv e as a useful distinction.
2c hange at the fron tier is primarily relev ant for adv anced industrialized coun tries
who adv ance their lev els of tec hnology by the dev elopmen t and adoption of the
latest manufacturing, engineering, and managemen t tec hniques. The latter branc h
concerns itself less with the mo v ements of the tec hnological fron tier but rather
with the sources of catc h-up to that fron tier by coun tries and regions starting
from low er lev els of physical capital sto c ks, educational attainmen t, tec hnology ,
and income lev els F or the purp oses of this pap er w e will limit our observ ations
to this latter branc h of the gro wth literature, ignoring numerous, substan tial and
imp ortan t pap ers on R&D and tec hnology .
The c hallenge p osited to economists w orking the in the area of economic
gro wth
2
wa s h o w coun tries with apparen tly similar standards of living in an y
particular y ear could ha v e such v aried gro wth exp eriences. This w as the puzzle
presen ted by Romer(1986) and Lucas (1988) and the driving source for b oth the
empirical and theoretical literature. An y participan t in the theoretical debate has
to answ er the elemen tal question of wh y long run gro wth rates v ary so m uc h across
coun tries. A ￿rst step to answ ering this query is the pro vision of a coheren t mo del
of long run gro wth. Since w e w an t to fo cus on infrastructure in economic gro wth,
w e will start by describing the role for infrastructure in the neo classical mo del, or
Ramsey-Solo w mo del, and then in sev eral mo dels from the new gro wth theory .
The familiar reduced-form solution of the neo classical mo del sho ws that long
run gro wth rates are determined exclusiv ely by ‘exogenous’ tec hnological c hange
and p erhaps, the rate of gro wth of p opulation, or the e￿ectiv e lab or force. Priv ate
capital is accum ulated to the p oint where marginal returns exactly equal marginal
costs of forgone consumption and the capital-output ratio is main tained in to the
inde￿nite future. Fiscal p olicy , including but not limited to infrastructure exp en-
ditures, can only a￿ect gro wth rates along the transition to the steady state.
3
2
F rom this p oin t forw ard, references to economic gro wth and dev elopment ignore the sus-
tained progress of tec hnological leaders and refer instead to the gro wth p erformance of follo w er
coun tries and regions.
3
As men tioned earlier, we will con tin ue to ignore the sources of exogenous tec hnological
progress.
3Thus an y increased gro wth due to ￿scal p olicy will b e temp orary in nature and
indep enden t of long run gro wth rates after attaining the steady state.
This lac k of relationship b et w een long run gro wth and a v ailable p olicy instru-
men ts in the neo classical mo del is one of the sources of in terest in the new gro wth
literature. Endogenous gro wth mo dels o￿er the p ossibilit y of transforming the
temp orary gro wth rate e￿ects of infrastructure sp ending and other ￿scal p olicy
in to p ermanen t ones. T o pro vide a framework for understanding the role of go v-
ernmen t activit y , b oth on the exp enditure and rev en ue sides, w e start with an
endogenous gro wth mo del with constan t returns to capital.
4
W e consider three
cases for the pro vision of go v ernmen t services, that where the services are riv al and
excludable, non-riv al and non-excludable, and ￿nally , riv al but non-excludable
5
.
These three cases illustrate b oth the p otential public go o d asp ects of go v ernmen t
(infrastructure) sp ending as w ell as the p ossibilit y of external returns to priv ate
￿rms from the pro vision of go v ernmen t services. The last case comes closest to
that of infrastructure exp enditures where the usefulness of a road or p ort to an
individual pro ducer declines as more pro ducers use the facilit y .
The pro duction function for an individual pro ducer in the ￿rst case, where






Eac h of the n pro ducers is en titled to some excludable fraction, G=n, of aggregate
gov ernmen t purchases, G. As sp eci￿ed, there are constan t returns to scale for b oth
priv ate capital and public exp enditures (taken as giv en by the ￿rm) taken together,
allowing for the p ossibilit y of p ositiv e long run gro wth without exogenous increases
in the level of tec hnology giv en by A . Assuming that the go v ernmen t balances its
curren t budget, the e￿cien t size of the go v ernmen t sector is giv en by @ y =@ g =1 ,
whic h implies that g= y = ￿: In this setup if go v ernmen t exp enditures are ￿nanced
by a lump-sum tax, then the so cial and priv ate rates of return coincide and the
4
Priv ate capital is broadly construed in this case and can encompass b oth physical and human
capital. Go v ernment-related capital is excluded.
5
This section closely follo ws Barro (1990) and Barro and Sala-i-Martin (1990).
4gro wth rate in the economy is optimal. If the exp enditures are ￿nanced by a
prop ortional tax on output at rate ￿ , the so cial and priv ate returns on in v estmen t
will coincide if the marginal tax rate w ere zero. If ￿> 0 the priv ate return is
low er than the so cial return, priv ate ￿rms underin v est, and the gro wth rate in the
econom y is to o low. Some form of lump sum taxation is needed to correct the
ine￿ciency and raise the o verall gro wth rate to the so cially optimal lev el.
The second form ulation considers the case where the en tire exp enditure of
gov ernmen t purchases is a v ailable to eac h priv ate pro ducer, i.e. non-riv al and
non-excludable. The individual’s pro duction function can no w b e written with





Now an increase in aggregate go v ernmen t sp ending a￿ects all priv ate ￿rms, in
other w ords there is an aggregate increase in output. As in the previous case,
e￿ciency require that Y= G = ￿. Little has c hanged from the case where the go v-
ernmen t pro vides in v estmen t go o ds to individual ￿rms. Lump-sum taxation still
leads to the ￿rst-b est outcome with so cially optimal gro wth rates and prop ortional
taxation reduces gro wth b elo w the so cially optimal level.
The ￿nal case where the go o d is riv al but not excludable includes the p ossi-
bilit y of congestion e￿ects in public service pro vision. This situation most closely
appro ximates the p osition of road, p orts and other infrastructure. F ormally , this
can b e seen in the priv ate pro duction function
y = Ak
1 ￿￿
( G= Y )
￿
where eac h pro ducer has access to a lev el of services, G= Y , increasing in G but
decreasing as other pro ducers increase their output and aggregate output rises.
As long as the go v ernmen t main tains a constan t lev el of congestion there are
constan t returns for eac h pro ducer in priv ate and public in v estmen t. Since eac h
pro ducer takes the level of service pro vision as exogenous, there is an incen tiv et o
increase output and thus induce congestion costs. F or eac h pro ducer to realize the
5congestion costs he imp oses on others, the optimal tax is a prop ortion user fee at
the rate, ￿ = G= Y . In this case the optimal outcome do es not in v olve lump sump
taxes but rather prop ortional taxation, whic h w ould ha ve pro duced sub-optimal
outcomes in either of the other cases. The o v erriding lesson for practitioners
concerned with infrastructure pro vision and long run gro wth prosp ects is that the
￿nancing m ust matc h the services pro vided. In particular, the public go o d and
external e￿ects asp ects of the service pro vision m ust b oth b e considered when
designing rev en ue p olicy for infrastructure ￿nancing.
3. Empirical Evidence
F ollowing Barro (1990) and Asc hauer (1989), there has b een an explosion of empir-
ical w ork on the role of go v ernmen t sp ending, b oth consumption and in v estmen t,
on the di￿eren tial long run gro wth rates across coun tries and regions. Sev eral dif-
feren t empirical approac hes ha ve comp eted in the literature but the o v erall agenda
has b een common across metho dologies: to determine if higher rates of go vern-
men t exp enditure, particularly on infrastructure, can increase long run gro wth
rates.
6
Asc hauer’s stim ulating article (1989) concluded that the nonmilitary public
capital sto c k (in v estmen t) is far more imp ortan t in increasing aggregate pro duc-
tivit y than either non-military or military sp ending (consumption). He concluded
that \a ‘core’ infrastructure of street, highw a ys, airp orts, mass transit, sewers, and
w ater systems has [the] most explanatory for pro ductivit y ." He estimates that a
1% increase in the ratio of public to priv ate capital sto c ks raises total factor pro-
ductivit y by 0.39%, a substan tial rise. While numerous authors ha ve attac ke d
b oth the metho dology and p oint estimates in his pap er, this remains the basis for
most analyses of the role of infrastructure in long run pro ductivit y gro wth.
Some recent w ork on the role of ￿scal p olicy in economic gro wth has also
concluded that there is a role for the public pro vision of infrastructure in raising
6
This pap er will not detail the metho dologies except to men tion that a parallel literature has
ev olv ed discussing the econometric prop erties of the v arious estimators.
6long-run gro wth rates. Easterly and Reb elo (1993) ￿nd that the share of public
in v estmen t in transp ort and comm unication is strongly related to gro wth rates
after controlling for standard v ariables in a cross-section regression framew ork.
Canning, F ay and Perotti (1992) ￿nd that telephones and electricit y ha ve p osi-
tiv e signi￿cant e￿ects on gro wth, but that the role of roads and railw a ys is less
clear-cut. All these studies w arn that the causal, statistical relationship b et w een
infrastructure and gro wth is di￿cult to assess and that the estimated co e￿cien ts
seem implausibly high, although some micro economic w ork suggests that there
are high so cial rates of return to the pro vision of infrastructure.
4. Examples of Priv ate P articipation
The preceding sections ha v e explored the public pro vision of infrastructure and
estimates of its e￿ect on the aggregate rate of economic gro wth. How ev er, es-
p ecially in the case of a dev eloping economy such as Brazil, the limitations on
the a v ailabilit y of public funds may yield sub optimal lev els of in v estmen t in in-
frastructure. These di￿culties ma y b e particularly acute in regions within the
coun try that are at low lev els of dev elopmen t relative to more adv anced regions.
The implied low ering of gro wth rates due to underpro vision of infrastructure is
substan tial and o ver the course of a decade yields dramatically low er output. W e
attempt to pro vide insight in to alternativ e mec hanisms of infrastructure pro vision
and their asso ciated adv antages and pitfalls in this section.
T o lev erage public funds as m uc h as p ossible it is generally desirable to set up
some sort of public-priv ate com bination in the ￿nancing of dev elopmen t pro jects.
This is particularly di￿cult for the case of infrastructure due to the public go o d
nature of the pro duct. In fact, there are few examples of priv ate infrastructure
pro vision ev en in dev elop ed coun tries.
The remainder of this pap er concerns itself with examples of priv ate partici-
pation in the pro vision of infrastructure, in particular roads whic h are the form
of infrastructure most lik ely to incorp orate joint public and priv ate activities. A
7concluding section follo ws.
4.1. California’s Priv ate High w a ys
In 1989 the legislature in the state of California passed a bill that authorized up
to four franchise transp ort pro jects. All the appro v ed pro jects w ere for toll high-
wa ys, a critical elemen t of the infrastructure in a state dominated by automotiv e
transp ortation. The franchise agreemen ts w ere signed in Jan uary 1991.
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The common c haracteristics of the franchise roads included state o wnership
of the completed highw a ys; the franchised part y w ould prop ose, design, assem ble,
clear and construct the facilit y and retain the concession rights to op erate the
roads for at least 25 y ears. There w as no head-to-head comp etition for eac h
pro ject; the consortiums submitted transp ort prop osals and negotiations of the
agreemen ts to ok place after the pro jects had b een appro v ed for selections.
Among the basic c haracteristics of the agreemen ts themselv es w ere sp eci￿ca-
tions of basic service options and mandated state design and construction stan-
dards (particularly imp ortan t b ecause of the high probabilit y for earthquake dam-
age to infrastructure in the state). The toll rates w ere left unregulated but maxi-
m ums w ere imp osed on rates of return, ceilings ranging from 17% to 21%. There
w ere incen tiv eb o n uses to allow returns to exceed these maxima. One particular
p eculiarit y of this agreemen ts w as that formal en vironmen tal review, a ma jor hur-
dle for an y large-scale public pro ject, w as conducted after the pro ject w as c hosen,
adding a large degree of uncertain t y to the o verall pro ject success and pro￿tabilit y .
A brief description of the four pro jects follo ws.
4.1.1. State Route 57
This road w as designed to reliev e congestion on parallel routes in Orange Coun ty
and w as extremely exp ensiv e, costing $700 million for a total of 11 miles of high-
wa y . Pricing features included p eak load tolls and the en tire pro ject included no
7
Sources for this section include Fielding and Klein (1993) and Gomez-Ibanez and Mey er
(1993).
8direct go v ernmen t ￿nancial assistance. All ￿nancing w as to b e generated by the
toll rev en ues on the road while the go v ernmen t pro vided the rights-of-w ay for the
original construction.
4.1.2. State Route 91
As with State Route 57, this highw a y w as designed to reliev e congestion on par-
allel roads. No direct go v ernmen t ￿nancial assistance w as included, again the
gov ernmen t pro vided the right-of-w a y on the median of an existing highw a y .T oll
rev en ues w ere exp ected to cov er construction and main tenance costs and while
there w as the pro vision for p eak load pricing of tolls, high o ccupancy v ehicles (3
or more p eople) tra velled free.
4.1.3. State Route 125
This road w as more directly related to the economic gro wth of the region b eing a
dev elopmen t road 10 miles long with an estimated cost of $40 million p er mile. The
main service pro vision w as for residen ts and truc ks tra v elling to the maquiladora
plants lo cated in nearb y Mexico. The land for the highw a y w as to b e contributed
by lo cal real estate dev elop ers, ab out tw o thirds of the total land costs ($30
million) with some contributions from lo cal go v ernmen ts ($15 million), the bulk
of the ￿nancing w as to b e generated from toll rev en ues. Due to the complicated
three-wa y negotiations o ver land and ￿nancing, problems arose o ver obtaining the
necessary right-of-w ay and o ver the amoun t of lo cal go v ernmen t contributions.
4.1.4. Midstate T oll Road
Another dev elopmen t road, this w as the longest and most costly prop osed highw a y
consisting of tw o stages totalling 85 miles. The ￿rst stage of 40 miles w as estimated
at a cost of $600 million with go v ernmen t contributions exp ected to amoun t to
25%-33% of the total cost. T olls w ere again to b e a substan tial source of rev en ue,
while in this case lo cal lando wners w ere not exp ected to participate.
94.2. Virginia’s Priv ate Roads
In 1988, the Virginia state legislature authorized the construction of priv ate toll
roads in the state.
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T o obtain a franchise, the prop osed pro ject had to obtain
regulatory appro v al from the state transp ortation b oard, lo cal jurisdictions and
the state corp oration commission. After obtaining such appro v al, the contract
b et w een the op erator and the Departmen t of T ransp ortation sp eci￿ed standards,
insp ection pro cedures and o v ersigh t pro visions. Subsequently the op erator w as
obligated to undertake an en vironmental review and route assem bly . As in Cali-
fornia, comp etition for a sp eci￿c pro ject w as precluded, ho we v er unlik e the Cal-
ifornia roads, the state corp oration commission had appro v al on all toll rates to
￿x appropriate rates of return.
4.2.1. Dulles T oll Road Extension
One example of a priv ate road prop osed under this enabling legislation w as the
Dulles T oll Road Extension, a dev elopmen t road. A t 15 miles long, its cost w as
estimated at $300 million, excluding costs of acquiring the rights-of-w a y , some
of whic h w ere exp ected to b e donated and whose cost w as estimated to b e $60
million. T olls w ere to b e the main source of rev en ue, with the rates of return
negotiated directly . The pro ject w as ￿nanced with a sale-leaseback scheme.
4.3. Spain’s Exp erience with Priv ate Roads
Spain’s priv ate road program had its golden y ears during the 1960s and 1970s.
9
The 1980s sa w a shift back to tax-￿nanced roads. The Autopistas, at the priv ate
roads are called, w ere once op erated by 13 companies, of whic h 12 w ere priv ate.
Of the tw elv e priv ate companies. nine are still op erating to da y , the other three
hav e b een taken o ver by the go v ernmen t during the 1980s.
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Sources for this section include Fielding and Klein (1993) and Gomez-Ibanez and Mey er
(1993).
9
The primary source for this and the remaining sections is Gomez-Ibanez and Mey er (1993).
10The priv ate Autopistas ha ve certain de￿ning c haracteristics. They tend to b e
lo cated in the w ealthier regions of Spain, regions whic h could a￿ord to ￿nance
priv ate highw a ys. Po orer regions contin ue to ￿nance roads out of tax rev en ues.
F oreign capital w as used as a ￿nancing alternativ e whenev er p ossible; nominally to
impro v e the balance of pa yments and to a v oid crowding out of domestic priv ate
in v estmen t. Pro visional requiremen ts w ere that more than 45% of total costs
should b e ￿nanced through foreign loans; more than 10% of ￿nancing had to b e
in the form of equity and less than 45% should b e ￿nanced through domestic
loans.
The go vernmen t o￿ered guaran tees for 75% of the foreign loans and protected
companies from foreign exc hange ￿uctuations. A rev ersion fund w as established
so that at the end of the concession p erio ds ￿rms could pa y all debts and equit y
obligations. All ￿rms had to b e fully capitalized and no direct subsidies w ere
pro vided. Initial toll rates w ere sp eci￿c to eac h concession and tolls w ould increase
according to an in￿ation formula based on steel, oil, and lab or costs.
4.4. Priv ate Roads in F rance
F rance has exp erimen ted with priv ate roads since the 1970s. Of the four priv ate
concessionaires, ho we v er, only one is still is curren t op eration. The other three
w ere absorbed by the go v ernmen t. The four priv ate concessionaires w ere consortia
of F renc h public w orks construction ￿rms and F renc h banks. The banks had a
small share of total sto c kholding and w ere in v olved mainly to receiv e fees from
the issuance of b onds. The construction companies in tended to mak e pro￿ts in
the building of the roads rather than in the managemen t of the ￿nished roads,
thus presen ting a con￿ict of in terest.
The go v ernmen t c hose the routes for eac h pro ject and the consortia prop osed
detailed designs and ￿nancial, management and op erating plans. A jury c hose
prop osals based on the size of cash adv ances from the state, equit y and reserv es
committed by shareholders, loans guaran teed by the state, the qualit y and relia-
bilit y of the tra￿c pro jections and the prop osed sp eed of pro ject completion. The
11gov ernmen t tried to spread the pro jects out among the v arious consortia.
Problems for the priv ate concessions in the 1970s concen trated on the oil price
sho c ks and subsequent increases in construction costs, increased ￿nancing costs
due to rising in terest rates, and decreased demand due to domestic recession. The
ministry of ￿nance regulated tolls and w as reluctan t to appro v e increases. In ad-
dition, the three priv ate concessionaires ev en tually taken o v er by the go v ernmen t
su￿ered from generally p o or managemen t.
4.5. Other Priv ate Roads
4.5.1. Mala ysia
In 1987, the go v ernmen t agency in c harge of the construction of a ma jor north-
south highw a yw e n t bankrupt and decided to priv atize its am bitious pro ject. A
concession w as giv en to a ￿rm whose main shareholders w ere senior go v ernmen t
o￿cials. Other priv ate ￿rms w ere discouraged from applying as the go v ernmen t
gav e preferential treatmen t to the single ￿rm. The arrangemen t w as for the go v-
ernmen t to lend part of the money for construction and an addition amoun t up on
completion. On parts already completed the go v ernmen t w ould transfer op era-
tions to the ￿rm, but retain an y existing debt. T ra￿c levels w ere guaran teed
by the go v ernmen t and some in terest rate and exchange rate risks w ere absorbed
by the go v ernmen t. Additionally there w as protection against go v ernmen t p olicy
c hanges. In spite of these arrangemen ts, the ￿rm still had di￿cult y in raising the
necessary outside ￿nancing.
4.5.2. Indonesia
In Indonesia, priv ate ￿rms ha v e b ecome in v olved in toll road joint v en tures with
the go v ernmen t. Legislation forbids priv ate ￿rms to b e sole op erators or contrac-
tors in toll road pro jects. While construction costs w ere originally in tended to b e
￿nanced by the priv ate sector through equit y and debt, in practice this has not
b een the case.
12The arrangemen ts for the roads w ere to ha ve included rights-of-w ay paid for
by the state and comp etitiv e prop osals. Concessions w ere ev en tually a w arded
to consortia of p olitically prominen t citizens and go vernmen t o￿cials. Debt w as
issued by the dev elopmen t bank of Indonesia and other go v ernmen to wned banks.
A substan tial share of the equit y w as supplied by a go v ernmen t agency through
previously built infrastructure. The remaining equit y w as conv erted to a form of
sweat equity rather than publicly ￿nanced. Some of the toll roads ha v e rev en ue
sharing agreemen ts with adjacen t or connecting go v ernmen t roads that are quite
generous.
Some of the reasons for the extensiv e go v ernmen ti n v olv emen t seem to include
time pressures to build the roads quickly , insu￿cien t domestic capital mark ets
for such large pro jects, and the lac k of foreign ￿nancing due to the presiden tial
control of toll rates, thus increasing the risk of adv erse rev en ue ￿o ws in the future.
4.5.3. Thailand
Thailand’s exp erience is mostly with priv ate urban expresswa ys in Bank ok, ha ving
had little success with in tercit y priv ate roads. In the case of the urban express-
wa ys, the priv ate in v estmen t w as used to complemen t public in v estmen t. Conces-
sions ha ve generally not b een a w arded comp etitiv ely; priv ate ￿nancing play ed a
substan tial role with 20% equit y and 80% debt of whic h tw o thirds of the equit y
w as foreign and all the debt w as raised on domestic Thai capital mark ets. The
gov ernmen t b ough t the land, receiving land lease fees during the pro ject. The
priv ate ￿rm agreed to a form ula on sharing tolls with the go v ernmen t agency .
5. Conclusions
This pap er has explored the role of infrastructure in economic dev elopmen t from
b oth a theoretical and empirical p ersp ectiv e. Using a simple endogenous gro wth
mo del w e found that while the hyp othesized b ene￿ts of infrastructure exp enditures
ma y b e large they require care in matc hing appropriate ￿nancing. Both the public
13go o d nature of infrastructure as w ell as an y p otential external e￿ects, p ositiv e or
negative, m ust b e considered when devising the relev an t ￿nancing pack age.
Empirical evidence on the role of infrastructure in augmen ting long run gro wth
rates is still relatively scarce. This is due to b oth a lac k of go o d regional data sets
and to the recen t nature of the adv ances in the theoretical literature. How ever,
w ork done so far suggests large p ositiv e pa yo￿s to high levels of infrastructure
and conv ersely deleterious e￿ects on aggregate p erformance of underin v estmen t
in this form of capital.
A p erennial problem facing dev eloping, and industrialized economies, ev en
one as adv anced as Brazil, is a shortage of public funds for long term in v estmen t
pro jects. As a result, increasingly in recen t y ears go v ernmen ts ha ve turned to joint
public/priv ate ￿nancing arrangemen ts for infrastructure, particularly roads. W e
survey the kno wn pro jects that in v olve b oth public and priv ate roles do cumen ting
their c haracteristics and some rev ealed problems.
As the dev elopmen t and main tenance of infrastructure will contin ue to b e
piv otal to the long term success of gro wing economies such as Brazil, w e emphasize
the lessons on ￿nancing and the cav eats of priv ate participation to those who are
exploring innov ativ e mec hanisms for infrastructure design.
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